Rat brain preproenkephalin mRNA. cDNA cloning, primary structure, and distribution in the central nervous system.
A cDNA-clone library was constructed from poly-adenylated RNA of Fischer rat striatum and screened for inserts coding for the enkephalin precursor preproenkephalin. The insert of one positive clone, pRPE2, was sequenced and found to contain the coding sequence (810 bases), as well as 316 and 155 bases of the 3' and 5' untranslated regions, respectively, of rat preproenkephalin mRNA. The primary structure of rat preproenkephalin (269 amino acids, Mr 30,932) is similar to those of previously sequenced bovine and human preproenkephalins (78 and 82% matched residues, respectively), and contains four copies of Met-enkephalin, one of Leu-enkephalin, one of Met-enkephalin-Arg6-Gly7-Leu8, and one of Met-enkephalin-Arg6-Phe7. Cell-free translation of rat striatal mRNA selected by hybridization with pRPE2 DNA resulted in the synthesis of a 31,000-Da protein. Southern analysis of rat genomic DNA with 32P-labeled pRPE2 fragments is consistent with a single preproenkephalin gene. A 32P-labeled pRPE2 fragment hybridized specifically with preproenkephalin mRNA (approximately 1500 bases) on Northern blots of polyadenylated or total RNA of all brain regions but not liver. Relative abundances of preproenkephalin mRNA in total RNA of specific regions of the rat central nervous system, determined by a sensitive dot-blot hybridization assay, had the following order: striatum much greater than hypothalamus, pons-medulla, spinal cord greater than cerebellum, midbrain, frontal cortex greater than hippocampus, thalamus. The pRPE2 probe is useful for the analysis of the dynamics of preproenkephalin mRNA in rat neurons.